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INTRODUCTION
Two CURRENT, subt le c hanges reorient the st udy of bone away from the classical
emphasis on description and terminology. These changes are seldo m accorded overt
homage in the literature wi th its orten dessiccatcd co mp ilation of fact and method.
The first change: realization that the nature of and rates at which dynamic
event occur arc more important than the definition of Mructure. The ceaseless
change characterizing bone physiology from macroscopic to molecular levels of organization "as tong hidden by the struclure itselr. In 1he last two generations, now
coming to fruition, rea lization has dawned of the importance of biological kinetics.
In the wake of thi dawning came 1he evolution of study of morphology 10 a means
of deducing the kinetics preceding the moment of observation . Thus relegated 10
1hc ,iaius of research 1001 ralher 1han eleva1ed on ils o" n pedeslal, morphology
has evoked fresh interest and power and become the subj ect of a progressively astut e
and determined auack by investigators from many discip lines.
The second c hange : [or hundreds of ye:1rs it was perfectly obvious that bone
i unique and e'<ist'5 apart from the soft tissue organ'5. This view made the study
ot bone a limi1ed, hi ghly specialized field apa rt from 1he main stream of biology.
ow. rather uddcntly, bone's claims to uniqueness arc crum bling to dust. In
common with 1hc soft tissues bone remodels, its cells live :.1 finite and determinable
lofe11me. ii cellular progeni1ors are affecled by opposing and delerminable rale
controlling mechanisms, its exi ting cells exhibit progressive changes in function
\.\<1lh age and bolh progenitor and existing cells arc subject to a fascinating and
pos'i1hly epochal superintcgration of balance a nd balance control mechanisms.
Bone docs possess unique phy ical and phpiological charac1eris1ics. One of
thc'ic unique fcaturc'5 is termed by us th:: ledger function : h1ological kinetic processe:,,
"'r11e a record in hone of whal happened in 1he pas1. The S) mbology of 1his biological
shorlhand may he 1ranslated by suiiable s1udy. By reading from 1his ledger, by
correla11ng. hy finding and 1cs1ing new ways of in1egra1ing old fac1s, underslanding
1ncrca'ic~
For the ,1bovc and ot her reasons the 'itudy of bone I e merging as a powerful
tool for 1nVC'St1gJt1ng some ba~ic a.;;pec ts of human biology. For example, bone
~1cld rcmarlablc in~ight into the nature or the human aging process, the nature
of humi.ln cndocnnologica l control integration, th e mec ha nisms of endocrine action,
the change, "'11h age in the rates of generation of new and differentiated tissue,
1he ch,inge w11h age ,n 1he func1ional compe1ence of single cells, lhe nature of the
,pace polarizing mcchani ms which "instruct" cellular function in three-dimensional
pace.
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In reading the ensuing a rticles remember these things:
First , most in one way or another adorn the pedestal of biological control ,
usi ng study of form as a means of detecting the presence and observing the action
of these controls. While some mathematics creep in, more will appear in future
work following the lines suggested by pioneer thought of others. See Wei s and
Kavanau ( J. Gen. Phys iol. 41: 1-47, 1957) ; Szilard (Proc. at. Aead . Sci . 45 :30-45,
1959) ; Roston (Bull. Math. Biophy. 21 :271 -282, 1959) .
Second, our work involves the proper phrasing of some quest ion ; once phrased,
the question is then put to our oracle of biology: bo ne. The depth and scope of
our questions increase as our own educations a nd our knowledge of our oracle
increase. Of necessi ty this process involves first a n attention to structural detail,
second an interpretation of the kinetic mechanism th at produced it , third an integration
with other fac ts to arrive at an hypothesis, and last the formulation of the qu es tion,
the necessary result of the hypothesis, which is then put to human bone to determine
whether ,,e are still anchored to reality - or adrift in a puddle of fantasy.
Third, orthopedic su rgery has a reputation among nonorthopcdists for being
a specially exercising the muscle and memo ry - and in that order - but not the
cortical integrative faculties. Work from many laboratories, this among them , should
sufficient ly exercise the scope of educational background and powers of comprehensio n 10 dispel this image from an objective mind. While i1 may be easy to become
a plebeian or1hopcdist, becoming a n excellent, well grounded and perceptive one is
a challenge worthy of the best minds entering medicine. Indeed few li vi ng mea
can claim successful stalk of th is ga me and few en tering medicine can bring 10
their work the courage, industry, o bjectivity, and intellect necess:iry for a successful
stalk. To too many the "good life" translates into assu red good pcssessions rather
than into the highly uncertain conquest of a medical Everest.
However, for those newcomers 10 medicine in whom this taunt and challenge
fans some responsive ember: good hunting!
HAROLD I. FROST, M .D.
Depa rtment of Orthopedic Surgery
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